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0 Electrophotographic photoreceptor. 

© An electrophotographic photoreceptor comprising a support having thereon at least one photoconductive 
iyer containing at least inorganic photoconductive particles and a binder resin, where.n sa.d bmder res.n has a 
height average molecular weight of from 1 x 10» to 5 x 10* and comprises (A) at least one res.n compnsjng, as 
a polymerization component, (a-i) not less than 30% by weight of at least one repeating unit represented by 
formula (1) or (II): 
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wherein X> and X 2 , which may be the same or different, each represents a hydrogen atom, a hydrocarbon 
group having from 1 to 10 carbon atoms, a chlorine atom,, a bromir.3 atom, -COYi or -COOY 2 , wherein Y1 
and Y 2 each represents a hydrocarbon group having from 1 to 10 carbon atoms, provided that both Xi and 
X 2 do not simultaneousiy represent a hydrogen atom; and W1 and W 2 each represents a bond or a linking 
group containing from 1 to 4 linking atoms which connects -COO- and the benzene ring, with at least one 
acidic group selected from 
(i) -PO3H2, (ii) -SO3H, (Hi) -COOH, 



(iv)-P-OH 
R 

wherein R represents a hydrocarbon group having from 1 to 10 carbon atoms or -OR , wherein R. 
represents a hydrocarbcn group having from 1 to 10 carton atoms, and (v) a cyclic acid anhydride- 
containing group, being bonded to only one of the terminals of the polymer main chain thereof. The 
photoreceptor exhibits excellent electrostatic characteristics, image formation performance as well as 
printing suitability irrespective of variations in environmental conditions or the kind of sensitizing dyes used 
in combination with the photoreceptor. 
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ELECTROPHOTOGRAPHIC PHOTORECEPTOR 



_. inufintion relates to an electrophotographic photoreceptor, and more particularly to an elec- 

JXSS^^ ^ ^ characteristics - and moisture resistance ' ■* 



'° ^iLroohotoaraohic photoreceptors have also been used widely as offset printing plate precursor for 
* I irS makinr n particular, a direct electrophotographic lithographic printing system has 

S^S^^^^ as a ^ tem providin9 hundreds 10 thousands of pnnte of 9 

image quality. ^wnndtjctive laver should themselves have film-forming properties 

. ^.rSSrSS SJW change of humidity at the «me of 

JdeTSns which have been conventionally used include silicone resins (see JP-B -34-6670 the term 
' » JP B» a us d heS ™ans an "examined published Japanese patent application"). , 
,ZLpr 35 i960) alkyd resins, maleic acid resins and pblyamides (see Japanese JP-B-35-11219), 
reams (see f^)*™ SJ-SS vinyl acetate copolymer resins (see JP-B^1-2426). acryi.c res.ns 
a vinyl acetate resins (see JP-B-41-^S), vinyi aueuu« v h j 212g JP . B .3 6 ^i5io, and JP-B-41- 

70 particularly dot reproduc bilrty or res Giving po , H hi , e formatjon , SU ch as high 

posed. Howeveo. me mus improvea jj ^ ^ sensitivity of ttteae photosensitive matenatt has 

tics, paroooiady light deeay dMcwrtci. Th. ZS?a1SS« dye mo the photooatduotive la,*. 
- Been compensated for by incorporate a laroe doanMy , ° J^"*™* , 9 " considerable 

«, Hovreve, phc«sen*e £LS?32 TaoroofLa oou^ a 

^ the like- r,i ata nrncurscirs extensive studies have been conducted to provide 

,n the field of ^j^^^"^^^ characteristics compatible with printing 
binder resins tor a photoconductive layer nav.ng effective for oil-desensitization of a 

characteristics. Examples of binder reams so far ported to ***** £ ° Vo x 10* and a glass 
p h ctoconduc«ve layer include a and a 

^ - in V combine * a copolymer of a (meth)- 



and the like 
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acrylate monomer and a copolymerizable monomer other than fumaric acid as disclosed in JP-B-50-3101 1; 
a terpoiymer containing a (meth)acrylic ester unit with a substituent having a carboxyl group at least 7 
atoms distant from the ester linkage as disclosed in JP-A-53-54027; a tetra- or pentapolymer containing an 
acrylic acid unit and a hydroxyethyl (meth)acryiate unit as disclosed in JP-A-54-20735 and JP-A-57-202544; 
5 a terpoiymer containing a (meth)acrylic ester unit with an alky I group having from 6 to 12 carbon atoms as a 
substituent and a vinyl monomer containing a carboxyl group as disclosed in JP-A-58-68046; and the like. 

However, none of these resins proposed has proved* to be satisfactory for practical use in charging 
properties, dark charge retention, photosensitivity, and surface smoothness of the photoconductive layer. 
The binder resins proposed for use in electrophotographic lithographic printing plate precursors were 
io also proved by actual evaluations to give rise to problems relating to electrostatic characteristics, back- 
ground staining of prints, and moisture resistance* 

Electrophotographic recording systems utilizing- a laser beam as a light source have recently been 
developed. In this system, laser light emitted from a laser and condensed through an ffl lens is reflected on 
a polygon mirror to form a scan image on a photoreceptor, and the image is then developed and, if 
75 necessary, transferred. 

With the recent development of semi-conductor lasers of low output, e.g., of from about 4 rnW to 25 
mW, development of a photosensitive material having a sensitivity in the wavelength region of 700 nm or 
more is required. An electrophotographic photoreceptor applicable to processing using such a low output 
laser must possess special characteristics different form those required for conventional electrophotographic 
20 photoreceptors. Particularly important is the property that the photoreceptor should exhibit sufficient 
sensitivity to the near infrared to infrared light as well satisfactory dark charge retention. . 

The combination of a photoconductive substance-binder resin dispersed system with various kinds of 
near infrared to infrared spectral sensitizing dyes to form an electrophotographic photoreceptor as 
disclosed, e.g., in JP-A-58-58554, JP-A-58-42055, JP-A-58-59453, and JP-A-57-46245 is known. These 
25 photoreceptors, however, have turned out to have insufficient dark charge retention and photosensitivity. As 
stated above, in using a laser, e.g., a semi-conductor laser, as a light source, exposure of a photoconduc- 
tive layer is effected by scanning so that the time form charging through the end of exposure becomes 
longer than that required in the conventional exposure to visible light over the entire surface thereof. The ■ 
charge on the unexposed area should be sufficiently retained over that time. Thus, dark charge retention is 
30 one of the extremely important characteristics required for electrophotographic photoreceptors to be used in 
scanning exposure. The above-described conventional photoreceptors have been unsatisfactory in this 
point ' 

Taking the low output of the light source into consideration, sufficiently high sensitivity in the near 
infrared to infrared region is an important characteristic as well. Conventional photoreceptors are also 
35 unsatisfactory in this respect 

An object of this invention is to provide an electrophotographic photoreceptor having improved 
electrostatic characteristics, particularly dark charge retention and photosensitivity, and improved image 
reproducibility. 

Another object of this invention is to provide an electrophotographic photoreceptor which forms a clear 
40 reproduced image of high quality unaffected by variations in environmental conditions at the time of 
reproduction of an image, such as a change to low-temperature and low-humidity conditions or to high- 
temperature and high-humidity conditions. 

A further object of this invention is to provide a CPC electrophotographic photoreceptor having excellent 
electrostatic characteristics and small change due to environmental changes. 
45 An even further object of this invention is to provide an electrophotographic photoreceptor which forms 
a clear reproduced image of high quality even when processed by a scanning exposure system utilizing a 
semi-conductor laser beam. 

A still further object of this invention is to provide a lithographic printing plate precursor which provides 
a lithographic printing plate where background stains do not occur, 
so Yet a further object of this invention is to provide an electrophotographic photoreceptor which is hardly 
influenced by the kind of sensitizing dyes used in combination. 

It has now been found that the above objects of this invention are accomplished by an electrophotog- 
raphic photoreceptor comprising a support having thereon at least one photoconductive layer containing at 
least inorganic photoconductive particles and a binder resin, wherein the binder resin has a weight average 
55 molecular weight of from 1 x 10 3 to 5 x 10* and comprises (A) at least one resin comprising, as a 
polymerization component, (a-i) not less than 30% by weight of at least one repeating unit represented by 
formula (I) or (II): 



4 
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. wherein X, and X a , which may be the same or different, each represents a hydrogen atom a hydrocarbon 
group having from 1 to 10 carbon atoms, a chlorine atom, a bromine atom, -COY, or -COOY 2 , wherein Y^ 
and Y Z , each represents a hydrocarbon group having from 1 to 10 carbon atoms, provided that both X, and 

2S X 2 do not simultaneously represent a hydrogen atom; and W, and W 2 each represents a bond or a btang 
group containing from 1 to 4 linking atoms which connects -COO- and the benzene ring, with at least one 
acidic group selected from the group consisting of (i) -PO3H2, (ii) -SO3H, (iii) -COOH, 

0 

30 1 

(iv) -P-OH, 
I 

R 

35 wherein R represents a hydrocarbon group having from 1 to 10 carbon atoms or -OR . wherein R ■ 
represents a hydrocarbon group having from 1 to 10 carbon , atoms, and (v) a cycl.c acid anhydr.de- 
containing group, being bonded to only one of the terminals of the polymer main chain thereof. 

The term "a hydrocarbon group" used herein means an alkyl group, an alkenyl group, an aralkyi group 

40 ° f 1 he's' alsoteen found that film strength of a photoconductive layer can further be improved to provide 
an electrophotographic photoreceptor exhibiting excellent printing durability by using the above-stated resin 
(A) which further comprises (a-ii) form 1 to 20% by weight of at least one repaiing unit conta.n.ng a heat- 
and/or light-curing functional group. 

45 It has furthermore been found that improvement of film strength can be enhanced by using, as a binder 
resin, (B) at least one resin having a weight average molecular weight of form 2 x 10* to 6 x 10 in 

combination with the resin (A). ... •» 

In a preferred embodiment the resin (B) comprises (b-i) at least 30% by -weight of a repeating unit 



represented by formula (III): 
a'i a 2 



-tcH-cr- 

i 

55 CQO-Rq 

wherein a, and a 2 , which may be the same or different, each represents a hydrogen atom, a halogen atom, 
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a cyano group or a hydrocarbon group; and Ro represents a hydrocarbon group. 

The resin (B) more preferably contains, in addition to the repeating unit (b-i), from 0.05 to 5% by weight 
of a copolymerization component containing the acidic group (a-i) as described above and a weight average 
molecular weight of from 2 x 10* to 1 x 10 5 . 

s In another preferred embodiment, the resin (B) contains from 1 to 30% by weight of at least one 
repeating unit containing a heat- and/or light-curing functional group. 

The electrophotographic photoreceptor of the present invention preferably contains a heat- and/or light- 
curing crosslinking agent in combination with the binder resin. 

The resin (A) which can be used in the present invention as a binder has a weight average molecular 

70 weight of from 1 x 10 3 to 2 x 10*, preferably form 3 x 10 3 to 1 x 10*. The resin (A) contains not less than 
30% by weight, more preferably form 50 to 97% by weight, of copolymerization component (a-i) 
corresponding to the repeating unit represented by formula (I) or (II). The proportion of the copolymerization 
component containing the above-specified acidic group in the resin (A) is from 0.5 to 15% by weight, more 
preferably form 3 to 10% by weight The proportion of copolymerization component (a-ii) containing a'heat- 

75 and/or light-curing functional group, if present, is from 1 to 30% by weight. The^resin (A) preferably has a 
glass transition point (Tg) of from -10" to 100* O, more preferably form -5* to 80* C. 

If the molecular weight of the resin (A) is less than 1 x 10 3 , the film-forming properties of the binder are 
reduced, and sufficient film strength is not retained. On the other hand, if it exceeds 2 x 10*. the 
electrophotographic characteristics, and particularly initial potential and dark decay retention, are degraded. 

20 Deterioration of electrophotographic characteristics is particularly conspicuous in using such a high- 
molecular weight polymer having an acidic group-containing copolymerization component content exceed- 
ing 3%, resulting in considerable background staining when used as an offset .master. 

if the acidic group-containing copolymerization component content in the resin (A) is less than 0.5% by 
weight the initial potential is too low for a sufficient image density to be obtained. If it exceeds 15% by 

25 weight, dispersibility is reduced, film smoothness and humidity resistance are reduced and background 
stains are increased when the photoreceptor is used as an offset master. 

When resin (A) contains a heat- and/or light-curing functional group, if the content of this copolymeriza- 
tion component is less than 1 % by weight, improvement in film strength of a photoconductive layer is not 
produced due to insufficient curing reaction. On the other hand, more than 30% by weight of this 

30 component impairs the excellent electrophotographic characteristics brought about by resin (A) t only 
resulting in the characteristics obtained by using the conventionally known binder resins. In addition, an 
offset master plate produced from the resulting photoreceptor has considerable background stains in the 
prints. 

Resin (B) whic^ can be used in the present invention suitably has a weight average molecular weight of 

35 from 2 x 10* to 5 x 10 5 . When resin (B) does not contain, as polymerization component a component 
containing the specific acidic group as is present in resin (A) or a component containing a heat- and/or light- 
curing functional group (i.e., a-ii), a preferred weight average molecular weight of this resin (B) is from 8 x 
10* to 6 x 10 s . When it contains the specific acidic group-containing component and/or the heat- and/or 
light-curing functional gorup-containing component, a preferred weight average molecular weight of this 

40 resin (B) is from 2 x 10* to 1 x 10 s . 

If the weight average molecular weight of resin (B) containing neither the acidic group-containing 
component nor the curing functional group-containing components less than 8x10*, the effect of improving 
film strength becomes insufficient and the printing durability of an offset master plate produced is 
insufficient form obtaining more than 10000 prints. If it exceeds 6 x 10 s , on the other hand, resin (B) has 

45 reduced solubility in organic solvents and, as a result, a uniform dispersion of a photoconductive substance 
can hardly be obtained, and this leads'to reduced film strength. 

If the weight average molecular weight of resin (B) containing an acidic group-containing component 
and/or a curing functional group containing component is less than 2x10*. sufficient film strength for use 
as an offset master plate precursor is not obtained. If it exceeds 1 x 10 5 , the dispersion tends to form 

so agglomerates or the resulting photoconductive layer tends to become brittle since the film hardness is too 
high, ultimately resulting in reduced film strength. Moreover, the electrophotographic characteristics of the 
resulting photoreceptor are considerably reduced, particularly in dark decay retention and photosensitivity. 

If desired, a crosslinking agent may be used in combination with the binder resin. The crosslinking 
agent is preferably used in an amount of form 1 to 30% by weight, more preferably from 5 to 20% by 

55 weight, based on the weight of the total binder resin. Use of less than 1% by weight of the crosslinking 
agent produces no effect in improving film strength. Use of more than 30% by weight of the crosslinking 
agent results in a deterioration of the electrophotographic characteristics, such as initial potential, dark 
decay retention, photosensitivity, and residual potential. Further, an offset master plate produced using such 

6 

BNSDOCIO: <EP 0361514A2_L> 



EP 0 361 514 A2 



10 



15 



20 



a laroe amount of a crosslinking agent has remarkable background stains. . 

As described above, conventionally known acidic group-containing binder resins have been proposed 
chiefly for use in an offset master plate and, hence, they have a large molecular weight, ag.. more than 
5x1 0* in order to retain film strength and thereby improved printing durability. 

To the contrary, in the acidic group-containing resin (A) having a methacrylate copolymer.zat.on 
component with a specific substituent, it has been confirmed that the methacrylate component containing a 
olanar benzene ring or naphthalene ring and the acidic group are adsorbed properly onto stachiometncal 
defects of an inorganic photoconductive substance on the surface thereof is covered sufficiently. Thus, 
electron traps of the photoconductive substance can be compensated for and. humidity resistance can be 
qreatlv improved, while aiding sufficient dispersion of the photoconductive particles without agglomeration. 
The fact that resin (A) has a low molecular weight also improves the covering power for the sunace of the 

photoconductive particles. . 

The photoconductive layer obtained by the present invention has .mproved surface smoothness. If a 
photoreceptor to be used as a lithographic printing plate precursor is prepared form a non-uniform 
dispersion of photoconductive particles in a binder resin with agglomerates being present, the photoconduc- 
tive layer has a rough surface: As a result, non-image areas cannot be rendered uniformly hydroph.l.c by 
oil-desensitization'treatment with an oil-desensitizing solution. This. being the case, the resulting printing 
plate induces adhesion of a printing ink to the non-image areas on printing, which phenomenon leads to 
background stains in the non-image areas of prints. . • 

Thus low-molecular weight resin (A) of the present invention is sufficiently adsorbed onto the 
photoconductive particles to cover the surface of the particles to thereby provide photoeonductive layer 
smoothness, satisfactory electrostatic characteristics, and stain-free images. The film strength of the 
resulting photoreceptor suffices for use as a CPC photoreceptor or as an offset printing plate precursor for 
production of an offset printing plate to be used for obtaining around a thousand prints under l.mrted 

25 printing conditions, such as printing by means of a desk-top (small-sized) pr.nter. . 

In addition it was proved that mechanical strength of the photoconduct.ve layer can be further .mproved 
by various embodiments of this invention. That is, improvement in film strength can be ach.eved by (1) an 
embodiment in which resin (A) further contains a curing functional group and/or a curing funct.cn group- 
containing resin (A) is combined with resin (B) containing a curing functional group and/or a cross hntang 
agent to thereby induce crosslinking between resin (A) and/or between resms (A) and (ft » an 
embodiment in which resin (A) which does not contain any curing functional group is combined w* h.gh- 
molecuiar resin (B) whereby the advantage of the entanglement of the long high-molelcuar weight chains of 
the resin (B) per se is used; (3) an embodiment in which resin (A) is combined with res.n (B) containing a 
small proportfon-oTa specific acidic group thereby to cause resin (B) to exert a weak mutual action on the 
inorganic photoconductive particles; (4) an embodiment in which resin (A) ia combined w,th rems (B) 
containing a curing functional group and a crosslinking agent to induce a crossl.nk.ng reaction among the 
molecules of resin (B); and (5) an embodiment in which resin (A) is combined with res.n (B) contra both 
an acidic group-containing component and a curing functional group-contam.ng component to thereby 

produce the above-described two effects. , ... 

Improved mechanical strength of the photoconductive layer as obtained in these preferred embodi- 
ments leads to not only improved performance properties for use as a CPC photoreceptor, such as abrasion 
Snce. writability, and filing properties (strength can be retained on fifing) but also improved perfor- 
mance properties for use as an offset master plate precursor, such as a pnnting durab.lrty amounting to 
6000 to 10000 prints irrespective of variations of printing conditions (e.g.. use of a large-s.zed pnnting 
machine or an increased printing pressure). In other words, these preferred embodiments prov.de .mprove- 
ment in mechanical strength of the photoconductive layer which might be insufficient in using .resin (A) 
alone depending on the end use. without imparing the function of res.n (A) at all 

The electrophotographic photoreceptor according to the present invention thus has •aM *J*J- 
static characteristics irrespective of variations in environmental conditions as well m^^J^ 
thereby making it possible to provide an offset master plate having a pnnting durability of more than 10000 
nSS^X these excellent electrostatic characteristics can be achieved in a stable manner .respective 
of the environmental conditions even when processed according to a scanning exposure system utilizing a 

~1Z^-rtlX2i* constitutes at least 30 % by weight of the resin (A) can be represented by 

55 fomute (!) X, and X 2 each preferably represents a hydrogen atom, a chlorine atom, a bromine atom, 

an alkylgToup having up to 4 carbon atoms (e.g.. methyl, ethyi. propyl, and butyl, an arafeyl group havmg 
Jem 7 o 9 cibon atoms (e.g., benzyl, phenethyl. 3-phenylpropyl, chiorobenzyl. dichlorobenzyl, bromoben- 
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zyl methylbenzyi, methoxybenzyl, and chloromethylbenzyi), an aryl group (e.g., phenyl, toiyl, xylyl, 
bromophenyl. methoxy phenyl, chlorophenyl. and dichiorophenyl), or -COY, or ^OOY 2> wherein Y, and Y 2 
each preferably represents any of the above-recited hydrocarbon groups, provided that Xi and X 2 do not 
simultaneously represent a hydrogen atom, 
s In formula (I), W, is a bond or a linking group containing 1 to 4 linking atoms which connects -COO- 
and the benzene ring e.g., <CH 2 h (n: 1.2 or 3). -CH 2 CH 2 OCO-. <CH 2 > m (m: 1 or 2). and -CH 2 CH 2 0-. 
In formula (II), W 2 has the same meaning as Wi . 

The proportion of the polymerization or copolymerization component corresponding to repeating unit (a- 
i) in resin (A) is from 30 to 100% by weight, preferably from 60 to 100% by weight 
70 Specific examples of repeating units (a-i) represented by formula (I) or (II) are shown below for 
illustrative purposes but this invention is not to be construed as being limited thereto. 
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I 
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The acidic group 
-S0 3 H, -COOH, 



bonded to one of the polymer main chain terminals in resin (A) includes -P0 3 H 2 . 



0 
I 

-P-OH, 



or a cyclic acid anhydride-containing group. 
In the group 



.-P-OH, R 
I 

R 



presents a hydrocarbon group or -OR, wherein R represents a hydrocarbon group. The hydrocarbon 
S^iiZSby R or R preferably includes an aliphatic group having from 1 to 10 carbon atoms 
?e mlthy eS propy" butyl, Sexy., octy.. decyl, dodecyl. octadeeyl, 2-chloroethyl. 2-rnethoxye^y ^3-. 
Sio^pSy^ly crotonyrbutenyl. cyclohexy.. benzyl, phenethy. 3-phenylpropyl. ^ylbenzy. 
25 chSenZ fluorobenzyl, and methoxybenzyl) and a substituted or unsubstituted aryl group (e.g., phenyl. 
^S eny.. propylphenyl. chiorophenyl. fluorophenyl. broken* «* dich " 

oroohenyl methoxyphenyl, cyanophenyl. acetamindophenyl. acetylphenyl, and butoxyphenyl). 

^e cyT^ ^U^^ring group is a group containing at least one cycle «T anhydnde 
moiety Z cyclic acid anhydride which is present includes aliphatic dicarboxyhc ac,d anhydndes and 

30 - ***** S 2 a 

glutaconic anhydride ring, a maleic anhydride ring, a cyc!opentane-1 ,2-d.carboxyl.c ac.d anhydnde nng a 

SS^TlMrtoU'-cid anhydride ring, a cvclohexene-1 ,2-^^ 

<-2 3-bicvclof222]octanedicarboxylic acid anhydride ring. These nngs may be substituted w.tii for example. 
35 allSTatom eg chlorine an d bromine) and an alky, group (e.g.. methyl, ethyl, butyl, and hexyl).. 

^SnSt of aromatic dicarboxyiic acid anhydride rings are a ph^c ^ZcZne- 
naphthalenedicarboxylic acid anhydride ring, a pyridine-dicarboxylic ac,d anhydr.de nng and a^ophene 
dicarboxyiic acid anhydride ring. These rings may be substituted with, for example, a halogen atom (e.g 
S i an a.J group (e.g.. methyl, ethyl, propyl. ^ ^^^^ * ^ 
« group a nitro grouP) and an alkoxycarbonyl group (e.g.. methoxycarbonyl and ethoxycarbonyl) 

Resin (A) can be synthesized in such a manner that the specific acid.c group may be bonded to one 
termSolm^n chain of the polymer comprising at least polymerization component (a-,). ta£** 
d^tT res7n (A) can be prepared by a method using a polymerization initiator contam.ng the speafic aad.c 
gSup 7:ZTJVcu^ of being converted to the acidic group. . 
45 agent containing the specific acidic group or a functional group capable of bang converted to 1 the aad.c 
™ a method using both of the polymerization initiator and chain transfer agent, and a method using the 
SUSLl fliup by taking advantage of reaction cease in anion f^^^c ^. 
. made to e.g., P. Dreyfuss and R.P. Quirk, Encycla Pofym. So. En^, No. 7. p. 551 (1987), V J?^g 8 ^ 
PoNm Sci Vol. 285, p. 95 (1985). P.F. Rim^pTand E. Franta, Adv. Polym. So. Vol. 58 p i (1984) Y. 
» YinShl^i JppL foU Sd, AppL Polym, Symp, Vol. 36. p. 193 (1981). and R Asam, and M. Takak,, 

^^^^S^^^^co^m resin (A), the term "hea, and/or lighting 
funcJonTgmup" means a functional group capable of inducing a resin curing reaction on apphcation of 

• « ^e^opoln of the copclymerization component containing the heat- and/or light-curing functional 
orouTin s up to 20% by weight, preferably from 1 to 20% by weight. When .t .s less than 1 % by 

S^T^daSL effect in improvingfi.m strength is not produced because of the cunng- reaction ,s 
ZS&ZS. When it is more than 20% by weight, the film becomes so hard that the electrophotography 
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characteristics are reduced and the offset master produced therefrom suffers from increased staining. 

Specific examples of light-curing functional groups are those used in conventional photosensitive resins 
known as photocurable resins as described in Hideo Inui and Gentaro Nagamatsu, Kankosei Kobunshi , 
Kodansha (1977), Takahiro Tsunoda, Shin-kankosei Jushi , Insatsu Gakkai Shuppanbu (1981), G.E. Green 
5 and B.P. Starch, J. Macro. Sci. Fleas; Macro. Chem., C 21(2). pp. 187-273 1981-1982), and C.G. Rattey, 
Photopolymeri2ation of Surface Coatings , A. Wiley Interscienca Pub. (1982). 

The heat-curing ""functional group includes functional groups excluding the above-specified acidic 
groups. Examples of heat-curing functional groups are described in, e.g., Tsuyoshi Endo, Netsukokasei 
Kobunshi no Seimitsuka , C.M.C. (19867), Yuji HarasakH Saishin Binder Gijutsu Binran , Ch. IH, Sogo Gijutsu 
10 Center (1985), Takayuki Ohtsu, Aery I Jushi no Gosei Sekkei to Shin-yoto , Chubu Kei-ei Kaihatsu Center 
Shuppanbu (1985), and Eizo Ohmori, Kinoset Acryl Jushi , Techno System (1985). 

Specific examples of curing functional groups are -OH, -SH, -NH 2l -NHRi i (wherein Ri i represents a 
hydrocarbon group, such as a substituted or unsubstituted aikyi group (e.g., methyl, ethyl, propyl, butyl, 
hexyl, octyl, decyi, 2-chloroethyl, 2-methoxyethyi, and 2-cyanoethyl), a substituted or unsubstituted cycloal- 
75 kyl group having from 4 to 8 carbon atoms (e.g., cycloheptyl and cyclohexyl), a substituted or unsubstituted 
aralkyl group having from 7 to 12 carbon atoms (e.g., benzyl, phenethyl, 3-phenylprppyI , chlorobenzyl, 
methylbenzyl, arid methoxybenzyl), and a substituted or unsubstituted aryl group (e.g., phenyl, tolyl, xylyl, 
chlorophenyl, bromophenyl, methoxybenzyl,. and naphthyl)), 

0 s 

/ \ - - / \ 
-CH-CH 2 , -CH-CH 2 , 
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-Nv I 

CH 2 

-C0NHCH 2 0Ri2 (wherein R12 represents a hydrogen atom or an aikyi group having from 1 to 8 carbon 
atoms (e.g., methyl, ethyl, propyl, butyl, hexyl, and octyl)), -N = C = 0, and a group containing polymerizable 
double bond 

an * 12 
I I 
-C ■ CH 



(wherein an and ai2 each represents a hydrogen atom, a halogen atom (e.g. chlorine and bromine) or an 
alkyl group having from 1 to 4 carbon atoms (e.g., methyl and ethyl)). Specific examples of the group 
4Q containing the polymerizable double bond include CH2 =CH-, CH2 = CH-CH2-, 
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II. I 
CH 2 =CH-C-0-, CE 2 =C-C-0-, 



CE 3 O CH 3 CH 3 



II 



CH=CH-C-0- , CH 2 =CH-CONH-, CH 2 =C-CONH-, CH=CH-CONH-, 



O CH3 



II 



I 



CH 2 =CE-0-C-, CH 2 =C-0-C-, CH 2 =CH-CH 2 -0-C- , 



CH 2 = CH-NHCO-, CH 2 = CH-CHj-NHCO-, CH 2 = CH-SOa-, CH 2 = CH-CO-, CH 2 = CH-0-, and CH 2 = CH-S-. 

Incorporation of the above-described curing functional group can be carried out by a method of 
introducing the functional group into a polymer by a high polymer reactions or a method of copolymerizing 
25 a monomer containing one or . more of these functional groups and a monomer corresponding to the 
repeating unit (a-l). 

The high polymer reaction can be performed utilizing known techniques of low-molecular weight 
synthesis. Reference can be made to e.g., Nippon Kagakukai (ed.), Shin Jikken Kagaku Koza, Vol. 14, "Yuki 
Kagobutsu no Gosei to Han-no <IMV), Maruzen K.K., and Yoshio Iwakura and Keisuke Kurita, Han-nosei 

30 Koibunshi. . 
_ The monomer containing one or more light- and/or heat-curing functional groups includes vmyi 
compounds copolymerizable with the monomer corresponding to the repeating unit (a-i) and containing the 
functional group. Examples of such vinyl compounds are described, e.g., in Kpbunshi Gakkai (ed.), 
Kobunchi Data Handbook (Kisohen) , Baihukan (1986). Specific examples of these vinyl monomers are 
acrylic acidT^ and/or 0-substituted acrylic acids (e.g.. oracetoxy, a-acetoxymethyi, a-(2-amino>methyl, a- 
chloro, a-bromo, a-fluoro, «x-tributylsilyl, «-cyano, /J-chloro, /J-bromo, a-chloro^-methoxy, and a,jS-dichloro 
compounds),, methacryiic acid, itaconic acid, itaconic half esters, itaconic half amides, croton.c acid, 2- 
alkenylcarboxylic acids (e.g., 2-pentenoic acid, 2-methyl-2-hexenoic acid, and 4-ethyl-2-octenoic acd). 
maleic acid, maleic half esters, maleic half amides, vinylbenzenecarboxylic acid, vinylbenzenesulfomc acid. 
ao vinylsulfonic acid, vinylphosphonic acid, vinyl or allyl half ester derivatives of dicarboxylic acides, and ester 
or amide derivatives of these carboxylic acids or sulfonic acids containing the acidic group in the 

substituents thereof. ■„ , -T 

Specific examples of the heat- and/or photo-curable functional group-containing repeating unit (a-ii) are 

shown below. 
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ii-2V 



11-31 



ii-4) 



ii-5) 



b. 

I 

-ir CHz -C -J- 



C00CH=CHz 
b i : - H, -Cff: (hereinafter the sane) 



b, 

-f-CH ? -C - 



C00CHzCH=CH 2 



b, 

-f- CHz -C * 



COO(CKz) „-C00-R 
R : -CH=CHz. -CHzCH=C»: 
n : integer of 1 to 11 

b, 
I 

-e-cKz-c -j — 

I 

COO(CHz) «0C0(CHz) a -C00 
8 : -CfUCHz, -CHzCH = CHz 
n, tn: integer of 1 to 11 

b, bz 

I I 

-e ca-c-i — 




COO- R 

B : -CH-CHi, -CHzCH=CHz 

b z : H , CH 3 (hereinafter the sane) 
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ii-6) 



ii-71 



bi b 2 
— e CH-C-3 — 

coo(ca 2 )„oco-R 
ca 3 ch 3 

R:-CH=CHz, -£=CHz, - CH=dH 
n integer of 1 to 11 



-e CH -c 

I 



COOCHzCHCHzOOC-R 



I 



OH 




CH: 



R : -CH = CH 2 , -CHjCH.-CHz, -C=CH 
^V-CH^CHz 



— ecH 



\ 



C0NH(CHi).0CO-R 

R : -CH=CHz, -C = CHz, -CH-CH 
a : integer of 1 to 10 
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O-CO-R 

R : - C H = C H 1 1 
' n : integer of 1 to 4 

b, 

I 

COHH(CH»)nCOOCH«CaCH«QOC-H 

. I 
OH 



CH: 



CH: 



40 



R : -CtUCH*. -^CHl -CH=CH 
n : integer of 1 to 11 

b, b, 
- I I 

— e- cH-ci — 
• I 

COOCCHOCHCH: 
Y 

n '• integer of 1 to 4 
Z : - S - , - 0 - N 
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b, b 2 

I I 
-rCH-C-} — 

I 

C9NHCB>0R 



ii-14) 



b, b z 

I. I 
i- CH-Ci 



CONHCHzOR 
R : C^-C^ aikyl grot?) 



ii-15) 



b, . bz 

\: I 

-ecH-c- 



CH 3 

CQO(CHz) zOOCKH — 



MC 



ii-16) 



ii-m 



-{-CHz-CH 

i 



CH: 



00Cf(ft-VV 



NCO 
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I I 
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C00(CH 2 ) zOCO 
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ii-18) 




C00(CH 2 ) n-l 
I : -OH, — N H z 
n : integer of 2 to 11 



ii-19) 



ii-20) 



-t-CH — CH i- 

! I 



bi 



-e-ciu-c q 

-A. 



CQQ(CH 2 >i-3 

o 



V 



Resin (A) may further comprise other copolymerizable monomers in addition to the monomer cor- 
responding to the repeating unit of formula (I) or (II) and, if desired, the heat- and/or photo-curable functional 
group-containing monomer. Examples of such monomers include unsaturated carboxylic acid esters, such 
as methacryiic esters, acrylic esters, crotonic esters and itaconic diesters (the ester groups of these 
unsaturated carboxylic acids including methyl, ethyl, propyl, butyl, heptyl, hexyi, octyl, decyl, dodecyl, 2- 
hydroxyethyi, 2-chloroethyl, 2-methoxyethyl, methoxymethyi, ethoxymethyl, 2,3-dihydroxypropyl, 2-(N,N- 
dimethylamino)ethyl, 2-{N-morpholino)ethyl, 2-furyiethyl, benzyl, phenethyl, cyclohexyl and phenyl groups), 
o-olefins, vinyl alkanoates, ailyl aikahoates, acrylo nitrile, methacrylarnides, styrenes. and heterocyclic vinyl 
compounds (e.g., vinylpyrrolidone, vinylpyridine, vinylimidazole, vinylthiophene, vinylimidazoiine, vinyi- 
pyrazoles, vinyidioxane, vinylquinoline, vinyrthiazole, and vinyloxazine). 

Any of the binder resins conventionally employed in electrophotographic photoreceptors can be used as, 
resin (B) as long as the molecular weight requirement is satisfied. Resin (B) may be used either individually 
or as a combination of two or more thereof. Specific examples of usable resins (B) are described in Harumi 
Miyahara and Hidehiko Takei, Imaging , Vol. 1978, No.8, pp. 9-12, and Takaharu Kurita and Jiro Ishiwatari. 
Kobunchi , Vol. 17, pp. 278-284 (1968). 

Specific examples of resin (B) include olefin polymer and copolymers, vinyl chloride copolymers, 
vinylidene chloride copolymers, vinyl alkanoate polymers and copolymers, allyl aikanoate polymers and 
copolymers, polymers and copolymers of styrene derivative or derivatives thereof, butadiene-styrene 
copolymers, isoprene-styrene copolymers, butadiene-unsaturated carboxylic acid ester copolymers, ac- 
ryionitrile copolymers, methacrylonitrile copolymers, alkyl vinyl ether copolymers, acrylic ester polymers or 
copolymers, methacryiic ester polymers or copolymers, styrene-acrylic ester copolymers, styrene- 
methacrylic ester copolymers, itaconic diester polymers or copolymers, maleic anhydride copolymers, 
acrylamide copolymers, methacry! amide copolymers, hydroxyl-modified silicone resins, polycarbonate 
resins, ketone resins, amide resins, hydroxy I- and carboxyl-modified polyester resins, butyral resins, 
55 polyvinyiacetal resins, cyclized rubber-methacryiic ester copolymers, cyclized rubber-acrylic ester 
copolymers, copolymers containing a heterocyclic ring containing no nitrogen atom (heterocyclic ring 
including furan, tetrahydrofuran, thiophene, dioxane, dioxolane, lactone, benzofuran, benzothiophene, and 
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1 ,3-dibxetane rings), and epoxy resins. 

In one embodiment, resin (B) preferably includes (meth)acrylate polymers or copolymers containing not 
less than 30% by weight of a (meth)acrylic ester unit represented by formula (III): 

ai a 2 

II. 
•-^CH - Of- ( m ) 
I 

COO-Ro 

wherein ai and a2, which may be the same or different each represents a hydrogen atom, a halogen atom 
(chlorine atom and bromine atom), a cyano group, or an alkyl group having from 1 to 4 carbon atoms; and 
Ro represents a substituted or unsubstituted aikyi group having from 1 to 18 carbon atoms (e.g., methyl, 
ethyl, propyl, butyl, pentyl, hexyl, octyl, decyl, dodecyl, tridecyl, tetradecyl, 2-methoxyethyl, and 2- 
ethoxyethyl), a substituted or' unsubstituted alkenyl group having from 2 to 18 carbon atoms (e.g., vinyl, 
ailyl, isopropenyl, butenyl, hexenyl, heptenyl, and octenyl), a substituted or unsubstituted araikyl group 
having from 7 to 12 carbon atoms (e.g., benzyl, phenethyl, methoxybenzyl, ethoxybenzyl, and methylben- 
zyl), a substituted or unsubstituted cycloalkyl group having form 5 to 8 carbon atoms (e.g., cyclopentyi, 
cyclohexyl, and cycioheptyl), and an aryl group (e.g., phenyl, toiyl, xyiyl, mesityl, naphthyl, methoxyphenyi, 
methoxyphenyl, chlorophenyl, dichlorophenyi, brorhophenyl, chlorcmethylphenyl, bromochlorophenyl, butyl- 
phenyl, methoxycarbony I phenyl, phenoxyphenyl, and cyanophenyl). 

The above-described preferred resin (B) is particularly advantageous in that an offset master plate 
produced form the resulting photoreceptor does not have background stains on printing. 

In formula (HI), ai and a 2 each preferably represents a hydrogen atom or a methyl group. 

Where ai and az both represent a hydrogen atom, and Rq represents an alkyl group having from 6 to 
18 carbon atoms, the proportion of such a component in the resin (B) is preferably not more than 60% by 
weight > . 

In this embodiment, resin (B) preferably includes a random copolymer containing from 0.05 to 5% by 
weight of a coppiymerization component containing the above-specified acidic group in addition to the 
polymerization component (b-i) of formula (III). 

The polymerization component containing the specific acidic group may be any of compounds 
copoiymerizable with the monomer corresponding to the polymerization component of formula (III). 
Examples of usable compounds are those described above with respect to the resin (A). 

It is important in this embodiment for resin (B) containing the acidic group-containing copolymerization 
component to have a weight average molecular weight of not more than 1 x 10 s . It is particularly preferable 
for the content of the acidic group-containing component in the resin (B) to range from 1 to 60% by weight 
of that in the resin (A). 

In another embodiment, resin (B) is preferably a copolymer containing from 1 to 30% by weight of at 
least one component containing a heat- and/or light-curable functional group. The heat- and/or light-curable 
functional group as herein referred to includes those described above with respect to repeating unit (a-ii) of 
the resin (A). 

The component copoiymerizable with the unsaturated carboxylic ester includes not only monomers 
corresponding to the repeating unit of formula (III) but other monomers, such as a-olefins, vinyl aikanoates, 
ailyl aikanoates, acrylonitrile, methacrylonitrile, vinyl ethers, acrylamides, methacrylamides, styrenes (e.g., 
styrene, vinyltoiuene, vinylnaphthalene, butylstyrene, methoxystyrene, chiorostyrene, dichiorostyrene, and 
bromostyrene), ■ heterocyclic vinyl compounds (e.g., vinylpyrrolidone. pyridine, vinyiimidazoie, vinyl- 
thiophene, viny Imidazoline, vinylpyrazole, vinyldioxane, vinylquinoiine,. vinylthiazole, and vinyloxazine); 
compounds described in Kobunshi Gakkai (ed.), Kobunshi Data Handbood (Kosohen) , pp. 175-181, DA 
Tomalia, Reactive Heterocyclic Monomers, Ch. 1 of "Functional Monomers Vol. 2", Marcel De.RRer Inc., 
N.Y. (1974), and LS. LusRin, Basic Monomers , Ch. 3 of "Functional Monomers Vol. 2", Marcel DeRRer Inc., 
N.Y. (1974); and compounds of formula (HI) wherein Ro is displaced with another substituent, such as an 
alkyl group' having from 1 to 6 carbon atoms substituted with a halogen atom (e.g., fluorine, chlorine, 
bromine, and iodine), a hydroxyl group, a cyano group, an amino group, a heterocyclic group, a silyl group, 
-CONHa. etc. (e.g., 2-chloroethyl, 2-bromoethyl, 2,2,2-trifIuoroethyl, 2,3-dibromopropyt, 2-hydroxyethyi, 3- 
hydroxypropyi, 2,3-dihydroxypropyl, 3-chloro-2-hydroxy-propyi, 2-cyanoethyl, 3-(trimethoxysilyl)propyl, 2 
furylethyi, 2-thienytethyi, 2-(n-morpholino)ethyi, 2-amidoethyl, 2-methylsulfonylethyi, 2-(N,N-dimethyiamino)- 
■ ethyl, and 2-(N,N-diethylamino)ethyl. 
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Other copolymerization components which may constitute resin (B) are not limited to the foregoing 
monomers. It is preferable that the proportion of each of these copolymerization components should not 
exceed 30% by weight more preferably 20% by weight, of the resin (B). 

In the present invention, particularly when the binder resin contains a heat- and/or light-curable 
functional group, it is preferable to use a reaction accelerator for accelerating cross! inking in the photocon- 
ductive layer.. 

Where crosslinking is effected through formation of a chemical bond between functional group, suitable 
reaction accelerator which can be used include organic acid type crosslinking agents (e.g., acetic acid, 
propionic acid, butyric acid, benzenesuifonic acid, and p-toluenesulfonic acid). The compounds described in 
Shinzo Yamashita and Tosuke Kaneko (ed.), Kakyozai Handbood , Taiseisha (1981) can also be used as a 
crosslinking agent. For example, generally employed crosslinking agents, such as organosi lanes, 
polyurethanes, and polyisocyanates, and curing agents, such as epoxy resins and melamine resins, can be 
used. ■ 

Where crosslinking is effected through a polymerization reaction, suitable reaction accelerators which 
can be used, include polymerization initiators (such as peroxides and azobis compounds, preferably azobis 
type polymerization initiators) and polyfunctionai polymerizable group-containing monomers (e.g., vinyl 
methacryiate, allyl methacrylate, ethylene glycol diacrylate, polyethylene glycol diacrylate, divinylsucciriic 
esters, divinyiadipic esters, diailylsuccinio esters, 2-methylvinyl methacrylate, and divinylbenzene). 

Where the binder resin contains a light-crosslinkable functional group, a sensitizer, a photopolymeriza- 
ble monomer, and the like may be added. More specifically, compounds described in the literature cited 
above with respect to the photosensitive resins can be used. 

When the binder resin contains a heat-curable functional group, the photoconductive substance-binder 
resin dispersed system is subjected a heat-curing treatment The heat-curing treatment can be carried out 
by drying the photoconductive coating under conditions more severe than those generally employed for the 
preparation of conventional photoreceptors. For example,, the heat-curing can be .achieved by drying the 
coating at a temperature of from 60 to 120* C for 5 to 120 minutes. Where the binder resin contains a light- 
curing functional group, the coating is subjected a light-curing treatment by application of electron beams, 
x-rays, ultraviolet rays or plasma rays. The Ijght-curing treatment may be effected either during drying or 
before or after drying. The reaction can be accelerated by employing the above-stated drying conditions. 
The use of the aforesaid reaction accelerator in combination with the binder resin containing the heat- 
and/or light-curing functional group makes it possible to conduct curing under milder conditions. 

The above-described crosslinking accelerator is preferably used in an amount of from 1 to 30% by 
weight based on the total binder resin. 

The above-described resin (B) may be used either individually or as a combination of two or more 
thereof. 

The ratio of resin (A) to resin (B) varies depending on the kind, particle size, and surface conditions of 
the inorganic photoconductive material used. In general, the weight ratio of resin (A) to resin (B) is 5 to 
80:95 to 20, preferably 10 to 60:90 to 40. 

The inorganic photoconductive material which can be used in the present invention includes zinc oxide, 
titanium oxide, zinc sulfide, cadmium sulfide, cadmium carbonate, zinc selenide, cadmium selenide, 
tellurium selenide, and lead sulfide. 

The resin binder is used in a total amount of form 10 to 100 parts by weight, preferably from 15 to 50 
parts by weight per 100 parts by weight of the inorganic photoconductive material. 

If desired, the photoconductive layer according to the present invention may contain various spectral 
sensitizers. Examples of suitable spectral sensitizers are carbonium dyes, diphenyimethane dyes, triphenyl- 
methane dyes, xanthene dyes, phthalein dyes, polymethine dyes (e.g., oxonol dyes, merocyanine dyes, 
cyanine dyes, rhodacyanine dyes, and styryl dyes), phthalocyanine dyes (inclusive of metallized dyes), and 
the like. 

Specific examples of suitable carbonium dyes, tri phenyl methane dyes, xanthene dyes, and phthalein 
dyes are described in JP-B-51-452, JP-A-50-90334, JP-A-50-1 14227, JP-A-53-39130, JP-A-53-82353, U.S. 
Patents 3,052,540 and 4,054,450, and JP-A-57-16456. 

Suitable polymethine dyes, such as oxonol dyes, merocyanine dyes, cyanine dyes, and rhodacyanine 
dyes, include those described in F.M. Harmmer, The cyanine Dyes and Related Compounds. Specific 
examples are described in U.S. Patents 3,047,384, 3TlO,591, 3,121 ,008~3, 125,447, 3,128,179, 3,132,942, 
and 3,622.317, British Patents 1,226,892, 1 ,309,274 and 1 ,405,898, JP-8^8-7814 and JP-B-55-18892. 

In addition, polymethine dyes capable of spectrally sensitization in the longer wavelength region of 700 
nm or more. Le., from the near infrared region to the infrared region, include those described in JP-A-47- 
840, JP-A-47-44180, JP-B-51-41061, JP-A-49-5034, JP-A-49-45122, JP-A-57-46245, JP-A-56-35141 , JP-A- 
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57-157254, JP-A-61-26044, JP-A-61 -27551, U.S. Patents 3,619,154 and 4,175,956, and Research Disclo- 
sure, 216, pp. 117-118 (1982). . 

The photoreceptor of the present invention is particularly excellent In that the performance properties 
are tend not to vary even when combined with various kinds of sensitizing dyes. 

If desired, the photoconductive layer may further contain various additives commonly employed in a 
electrophotographic photoconductive layer, such as chemical sensitizers. Examples of .such additives 
include electron-accepting compounds (e.g., halogen,, benzoquinone, chloranil, acid anhydries, and organic 
carboxylic acids) described in Imaging, vol. 1973, NO. 8, p.. 12 supra; and polyarylaikane compounds, 
hindered phenol compounds, and p-phenylenediamine compounds described in Hiroshi Komon, et al., 
Saikin-no Kododen Zairyo to Kankotai no Kaihatsu Jitsuyoka , Chaps. 4 to 6, Nippon Kagaku Joho K.K. 
(1986). 

The amount of these additives is not particularly critical and usually ranges form 0.0001 to 2.0 parts by 
weight per 100 parts by weight of the photoconductive substance. 

The photoconductive layer of the photoreceptor suitably has a thickness of from 1 to 100 urn, 
particularly from 10 to 50 nm. 

Where the photoconductive layer functions as a charge generating layer in a laminated photoreceptor 
comprising a charge generating layer and a charge transporting layer, the thickness of the charge 
generating layer suitably ranges from 0.01 to 1 urn, particularly from 0.05 to 0.5 urn. 

Charge transporting materials useful in the above-described laminated photoreceptor include polyvinyl- 
carbazole, oxazole dyes, pyrazoline dyes, and triphenylmethane dyes. The thickness of the charge 
transporting layer ranges from 5 to 40 urn, preferably from 10 to 30 urn. 

Resins which can be used in the insulating layer or the charge transporting layer typically include 
thermoplastic and thermosetting resins, e.g., polystyrene resins, poiyester resins, cellulose resins, poiyether 
resins, polyester resins, cellulose resins, poiyether resins, vinyl chloride resins, vinyl acetate resins, vinyl 
chloride-vinyl acetate copolymer resins, polyacrylate resins, polyolefin resins, urethane resins, epoxy resins, 
melamine resins, and silicone resins. 

The photoconductive layer according to the present invention can be provided on any known support In 
general, a support for an electrophotographic photosensitive layer is preferably electrically conductive. Any 
of conventionally employed conductive supports may be utilized in this invention. Examples of usable 
conductive supports includes a base, e.g., a metal sheet, paper, a synthetic resin sheet etc., having been 
rendered electrically conductive by, for example, impregnation with a low resistant substance; the above- 
described base with the back side thereof (opposite to the photosensitive layer side) being rendered 
conductive and having further coated thereon at least one layer for the purpose of prevention of curling the 
above-described supports having thereon a water-resistant adhesive layer; the above-described supports 
having thereon at least one precoat layen and paper laminated with a synthetic resin film on which 
aluminum, etc. is deposited. 

Specific examples of conductive supports and materials for imparting conductivity are described in 
Yuko Sakamoto, Denshishashi , Vol. 14, No. 1, pp. 2-11 (1975), Hiroyui Moriga, Nyumon Tokushushi no 
Kagaku, Kobunshi Kankokai (1975), and M.F. Hoover, J. Macromol. Sci. Chem. , A-4(6), pp. 1327-1417 
(1970). 

The present invention will now be illustrated in greater detail by way of Synthesis Examples, Examples 
and Comparative Examples, but it should be understood that the present invention is not deemed to be 
limited thereto. Unless otherwise indicated herein, all parts, percents, ratios and the like are by weight 



SYNTHESIS EXAMPLE 1 



Synthesis of Resin (A-1) 



A solution of a mixture of 95 g of 2-chloro-6-methy I phenyl methacrylate, 150 g of toluene, and 50 g of 
isopropanol was heated to 80'C in a nitrogen stream, and 5 g of 4,4-azobis(4-cyanovaleric acid) was 
added thereto to effect polymerization for 10 hours. The resulting resin [designated (A-1)] had a weight 
average molecular weight (hereinafter abbreviated as Mw) of 6500 and the following chemical structure. 
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SYNTHESIS EXAMPLES 2 TO 23 



Synthesis of Resins (A-2) to (A-23) 



20 



Resins (A) of Table 1 below were synthesized from the corresponding monomers under the same 
polymerization conditions as in Synthesis Examples 1. These resins had a Mw between 6000 to 8000. • 
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CN COO-R 
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TABLE 1 (cont'd) 
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Synthesis . 
Example Resin (A) 
No. No. 



Ester Substituent R 
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TABLE 1 (cont'd) 



Synthesis 
Example 
No. 



Resin (A) 
No. 



Ester Substituent R 
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TABLE 1 (cont'd) 



Synthesis 
Example 
No. 



Resin (A) 
No. 



Kstpr . Substituent R 
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SYNTHESIS EXAMPLE 24 



Synthesis of Resin (A-24) 



A solution of a mixture of 97 g of 2,6-dichIorophenyl methacryiate, 3 g of triogiycoi.c acid, 150 g of 
toluene and 50 g of isopropanol was heated to 65' C in a nitrogen stream, and 0.8 g of 
azobisisobutyroniirile was added thereto and .the reaction was conducted for 8 hours. The resulting 
copolymer (A-24) had an Mw of 7800 and the following chemical structure: 
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SYNTHESIS EXAMPLES 25 TO 35 



is 



Synthesis of Resins (A-25) to (A-35) 



20 



Resins (A) shown in Table 2 below were synthesized under the same polymerization conditions as in 
Synthesis Example 24, except for replacing thiogiycplic acid as used in Synthesis Example 24 with each of 
me compounds of Table 2. These resins had an Mw between 7500 and 8500. 
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SYNTHESIS EXAMPLES 36 TO 48 



Synthesis of Resins (A-36) to (A-48) 



70 

Resins (A) shown in Table 3 were synthesized under the same polymerization conditions as in the 
foregoing Synthesis Examples. 
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SYNTHESIS EXAMPLE 47 



Synthesis of Resin (A-47) 



70 



In the same manner as in the foregoing Synthesis Examples, a copolymer (A-31) having a weight 
average molecular weight of 9500 and the following chemical structure was prepared. 
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SYNTHESIS EXAMPLES 48 TO 53 



Synthesis of Resins (A-48) to (A-53) 



40 Resins (A) shown in Table 4 below were prepared in the same manner as in Synthesis Example AT. 
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TABLE 4 
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Example Resin (A) _ 
No; No. Copolymerization Component: X Mw 
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EXAMPLE 1 



A mixture of 6 g (solid basis) of (A-1) prepared in Synthesis Example 1, 34 g (solid basis) of polyethyl 
methacryiate [Mw: 3.6 x 105; hereinafter referred to as (B-1)], 200 g of zinc oxide, 0.018 g of cyanine dye 
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it\ chnwn below 0 30 g of phthalic anhydride, and 300 g of toluene was dispersed in a ball mill for 3 hours. 
^I^T^rlL ^^Z was coated on paper, rendered electrically conducive wrth a » 
1 m ! h!v thtekSs of 22 g/mMollowed by drying at 110* C for 30 seconds. The coating was allowed to 
sid in a da" at 20'C and 65% RH^reLve humidity) for 24 hours to prepare an e.ectrophotcg- 
raphic photoreceptor. 

Cyanine Dye (A): 
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CH 3 CH 3 
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(CH 2 )4S0 3 © 



(CH 2 )4S0 3 K 



20 



25 



EXAMPLE 2 



An electrophotographic photoreceptor was prepared in the same manner as in Example 1, except for 
replacing 34 g of (B-1) with 34 g of (B-2) shown below. 
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(Mw: 6.5 x 10 4 ) 
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Copolymerization ratio: by weight, 
hereinafter the same) 



50 



EXAMPLE 3 



a mixture of 8 o of (A-24) 32 g of (B-3) shown below, 200 g of zinc oxide, 0.018 g of cyanine dye (A), 
5S 0 30 a 75^ lc anhyd fde and 300 g cyanine dye (A). 0.30 g of phthalic anhydride, and 300 g of toluene 
55 0.30 g of phtha ,c ™ « J ,3-xylylene diisocyanate was added thereto, followed by 

was dspersed ^aW ' 2 J££™; J sulting composition was coated on paper, having rendered 
S con^u™ a" a dry thicxnL of 22 g/m*. and dried at 100' C for 12 second and 
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then at 120* C for 2 hours. Then, the coating- was allowed to stand in a dark place at 20* C and 65% RH for 
24 hours to obtain an electrophotographic photoreceptor. 

(B-3): 

5 



70 




15 

COO ( CH 2 ) 2 OCO ( CH 2 ) 5OH 

75 

(Mw: 5.6 x 104) 

r 

20 

COMPARATIVE EXAMPLE A 

25 An electrophotographic photoreceptor (designated was prepared in the same manner as in Example 
1, except for replacing 6 g of (A-1) with 6 g of (R-1) shown below. 

(R-l): 

30 

CH 3 



35 t ch 2 - c } 1 ch 2 -ch — y— 

COOC 2 B 5 C0OH 



40 



(Mw: 7.6 x 103) 



45 COMPARATIVE EXAMPLE B 



An electrophotographic photoreceptor (Sample B) was prepared in the same manner as in Example 1 . 
except for replacing (A-1) and (B-1) with 40 g of (B-2) as used in Example 2. 
50 The film properties of each of the photoreceptors obtained in Examples 1 to 3 and Comparative 
Examples A to B was evaluated in terms of surface smoothness and mechanical strength; electrostatic 
characteristics; image forming performance; oii-desensitivity when used as an offset master plate precursor 
(expressed in terms of contact angle with water after oii-desensitization treatment); and printing durability 
when used as an offset master plate according to the following test methods. The results obtained are 
shown in Table 5 below: 
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1) Smoothness of Photoconductive Layer: • 

The smoothness (sec/cc) was measured using a Beck's smoothness tester manufactured by Kumagaya 
Riko K.K. under an air volume condition of 1 cc. 

2) Mechanical Strength of Photoconductive Layer 

The surface of the photoreceptor was repeatedly rubbed with emery paper (#1000) under a load of 50 
g/cm 2 using a Heidon 14 Model surface testing machine (manufactured by Shinto Kagaku K.K.). After 
dusting, the abrasion loss of the photoconductive layer was measured to obtain film retention (%). 

3) Electrostatic Characteristics: 

The sample was charged with a corona discharge to a voltage of -6 kV for 20 seconds in a dark room at 
20* C and 65% RH using a paper analyzer ("Paper An^yzer SP-428" manufactured by Kawaguch. Denki 
KK). The second after the corona discharge, the surface potential V 10 was measured. The sample was 
allowed to stand in dark for an additional 120 seconds, and the potential V iao was measured. The dark 
decay retention (DRR; %). i.e., percent retention of potential after dark decay for 120 seconds, was 
calculated from the following: 

DRR (%) - (V130/V10) x 100 . t .. . . 

Separately the sample was charged to -400 V with a corona discharge and then exposed to light 
emitted by a gailium-aluminum-arsenide semi-conductor laser (oscillation wavelength: 780 nm). and the 
time required for decay of the surface potential Vio to one-tenth was measured to obtain an exposure E m o 

^^measurements were conducted under conditions of 20 *C and 65% RH (hereinafter referred to as 
Condition I) or 30 "C and 80% RH (hereinafter referred to as Condition II). 

4) Image Forming Performance: 

After samples were allowed to stand for one day at 20* C and 65% RH (Condition I) or at. 30* C and 
80% RH (Condition II), each sample was charged to -6 kV and exposed to light emitted from a gail,um- 
alminum-arsenic semi-conductor laser (oscillation wavelength: 780 nm; output 2.8 mW) at an exposure 
amount of 56-erg/cm* (on the surface of the photoconductive layer) at a pitch of 25 um and a s^nn.ng 
speed of 280 m/sec. The electrostatic latent image was developed wrth a l.qu.d developer ELP-T 
produced by Fuji Photo F«lm Co., Ltd.). followed by fixing. The reproduced ,mage was usually evaluated for 
fog and image quality. 

5) Contact Angle With Water: 

The sample was passed once through an etching processor using an oil-desensitizing solution ("ELP-E" 
produced by Fuji Photo Rim Co.. Ltd.) to render the surface of the photoconductive layer oil-desensrt.vej3n 
me thus oil-desensitized surface was placed a drop of 2 ul of distilled water, and the contact angle formed 
between the surface and water was measured using a goniometer. 



so 6) Printing Durability: 

The sample was processed in the same manner as described in 4) above, and the surface of the 
photoconductive layer was subjected to oil-desensitization under the same conditions as ;n 5) above. The 
resulting lithographic printing plate was mounted on an offset pnntng mach.ne ( < Ota ^Model 52^ 
55 manufactured by Sakura Seisakusho K.K.). and printing was earned out on tine paper. The number d f pnnte 
obtained until background stains in the non-image areas appeared or to<^*£^*~£* 
deteriorated was taken as the printing durability. The larger the number of the pnnts, the h.gher the pnnting 
durability. 



45 



BNSOOCID: <EP 036151 4A2_L> 



EP 0 361 514 A2 



TABLE 5 



5 






Example 1 


Example 2 


Example 3 


Comparative Example 

.A 


Comparative Example 
B 




Surface Srr 
(Sec/cc) 


loothness 


130 


135 


130 


140 


95 




Film Strength (%) 


95 


93 


98 


60 


85 


70 


Electrostatic 
Characteristics: 














Vio (-V): 


Condition 


680 


675 


685 


510 


530 


15 




1 

Condition 


670 


660 


680 


485 


415 




DRR (%): 


II 

Condition 


88 


89 


87 


84 


75 






1 

Condition 


86 


85 


86 


82 


40 


20 




II 

Condition 


17 


19 


20 


45 


120 




(erg/cm 2 ) 


1 

Condition 
II 


1ft 

1 o 


20 


21 


53 


200 or more 


25 


Image-Forming 
Performance: 












30 




Condition 
1 

Condition 
II 


Good 
Good 


Good 
Good 


Good 
Good 


No good (scratches of 
fine letters or 
No good (scratches of 
fine letters or lines) 


Poor (cuts of fine 
letters or lines) 
Extremely poor (cuts 
of fine letters or lines) 




Contact Angle with 
Water ('C) 


10 or less 


10 or less 


10 or less 


10 or less 


10-20 


35 


Printing Durability 


10000 


10000 


10000 


500 


Background stains 
from the start of 
printing 



As can be seen from the results in Table 5, each of the photoreceptors according to the present 
invention exhibited satisfactory surface smoothness and electrostatic characteristics. When each was used 
as an offset master plate precursor, the reproduced image was clear and free from background stains in the 
non-image area. While not desiring to be bound, these results appear to be due to sufficient adsorption of 
the binder resin onto the photoconductive substance and sufficient covering or the surface of the 
photoconductive particles with the binder resin. For the same reason, oii-desensitization of the offset master 
plate precursor with an oil-desensitizing solution was ^sufficient to render the non-image area sufficiently 
hydrophilic, as shown by a small contact angle of 15* or less with water. On practical printing using the 
resulting master plate, no background stains were observed in the prints. 

Further, the photoconductive layer of each of the photoreceptors of the present invention had a film 
strength of 88% or more and, when used as an offset master plate, provided more than 8000 prints of clear 
images free from background stains. 

These results demonstrate that the film strength can be markedly improved by the action of resin (A) in 
combination with resin (B) or in combination with resin (B) and a crosslinking agent without impairing the 
effects of resin (A). 

Sample A, in which a low-molecular weight copolymer resin comprising an alkyl methacrylate unit and 
an acidic group-containing unit was used, showed considerable improvements in electrostatic characteristics 
over Sample B, in which only a conventionally known binder resin was used, but was behind the samples of 
the present invention in characteristics. Actually, when it was processed using a low-output semi-conductor 
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laser at a decreased scanning speed, the reproduced image proved to have insufficient quality. 

Printing was carried out using an offset master printing plate produced from Sample A or B. As a result 
cuts of thin lines or fine letters from about the 500th print due to the unsatisfactory reproduced image 
formed on the precursor for the plate of Sample A. Serious background stains from the very start of printing 
due to the so poor electrostatic characteristics for the plate of Sample B. 

From all these consideration, it is thus clear that the electrophotographic photoreceptor satisfying both 
requirements of electrostatic characteristics and printing suitability cannot be obtained without the binder 
resin according to the present invention. 



10 



EXAMPLES 4 TO 12 



75 



An electrophotographic photoreceptor was prepared in the same manner as in Example 1, except for 
replacing 6 g of (A-1) and 34 g of (B-1) with each of the resins (A) and (B) shown in Table 6, respectively, 
and replacing cyanine dye (A) with 0.020 g of cyanine dye (B) shown below. 
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Cyanine Dye (B) 




CH 3 CH 3 




S0 3 K 



C2H5 



C2H5 



-me performance properties of the resulting photoreceptors were evaluated, in the same manner as in 
Example 1, and the results obtained are shown in Table 6 below. The electrostatic charactenstics in Table 6 
are those.determined under Condition II {30* C, 80% RH). 
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It can be seen from the results in Table 6 that each of the photoreceptors according to the present 
invention had excellent charging properties, dark decay retention, and photosensitivity and provided a clear 
Educed image even when processed under severe conditions of high temperature and high humidrty 
(30 ' C 80% RH). As offset master plate produced form the photoreceptor of this invention provided more 
than 8,000 prints having a clear image free from background stains. 



EXAMPLES 13 TO 20 



An electrophotographic photoreceptor was prepared in the same manner as in Example 3, except for 
replacing 6 g of (A-24), 32 g of (B-3) with the equal amount of each of the resins (A) and (B) shown in TaWe 
7 below, respectively, and replacing 2 g of 1,3-xyIylene diisocyanate (crosslinking agent) with the indicated 
15 amount of the crosslinking agent shown in Table 7 below. 



20 



25 



30 



35 



40 



45 



50 



55 



49 



BNSDCCID: <EP 0361 51 4A2_I_> 



EP 0 361 514 A2 



70 



c; 

G" 



c 

01 

cn 
O 

a 



CP 
in 



03 <U 
C JJ 

a) as 

rH C 
rH >, 

> a 
X o 
i cn 
m «h 

rH 'O 



On 
m 



a; 
c 

-H 

ra 

— ! 

'U 
I <x> 
<U c 
* a) 

0J rH 

I sz . 
vo JJ 

- 0} 
rH E 



in 



jj 

x: 
a 

u -H 

<u u 



0> 

CN 
H 



(0 CD 
u C 
JJ CD 

CU rH 
XJ >i 

I -C 

rH g 



75 



20 



25 



30 



35 



03 



cu 



40 



3s 



cr: 



o 



o O- 



o 
o 
o 

-CJ 



5 

IS 



(S 5 



co- 
o- 



to 
o 
o 
-o 



= CO 



CO 

o 



o — -a. 



o 
o 



o 
o 
o — o 



f 



I 



l 

CO 



f ■ 



rH 

t 

CO 



55 

IS 



CT3 



o 
o 
-o 



o 
o 
o 



45 



50 



Q0 

m 



i 

< 



CN 
I 

< 



CN 
I 



55 



i— j 

a • 
E 0 

CP 



50 



BNSDOCID: <EP 0361514A2J_> 



EP 0 361 514 A2 



10 



c 
<u 
u 
< 

u 
c 



cn 

O 



CP 
CN 



c 

CD 
rH 

0) o 

>i a 

rH > 
O r-4 
0, CP 



CP 
CN 



c 



o 

cl a 
>, a 

H >» 
O H 
OiCP 



CP 
CN 

CD 

r-i (Q 

> C 

JZ CO 

-u > 

e o 

ca cn 

I 

vo aj 

v c 

rH <D 



CP 

CN 



O 

>i ra 

rH rH 

CP >i 

u 
<u a 
c (a 
<u x: 

rH JJ 

>n <a 
■C £ 

JJ -H 



75 



20 



25 



30 



C 

o 

G 



6* 



03 



35 




-04 

=- T I 

o — o — o 



o 
o 



o 



o 
o 
o 

o — o — cj 



i 



o 
o 
a 
-o 



tT3 



CJ 

tl 



o 
o 



o 
o 
o 



o 
o 
o 

cj o CJ 



40 



o 



I 



i 



t 



45 



50 



cn 

03 
OS 



I 

< 



cn 
l 



oo 
I 



I 

< 



55 



CO 
H 

e o 

ca 2 



a 

CN 



51 



BNSOOCIO: <£P 0361514A2J_> 



EP 0 361 514 A2 



70 



The electrostatic characteristics and printing properties of each of the resulting photoreceptors was 
evaluated in the same manner as in Example 1. As a result the photoreceptors of the present invention 
were proved to have excellent charging properties, dark decay retention, and photosensitivity and provided 
a clear, reproduced image free from background fog or cut of thin lines even when processed under severe 
conditions of high temperature and high humidity (30 *C, 80% RH). When they were used as an offset 
master plate precursor, the resulting printing plates provided more than 10000 prints having a clear image 
free from background stains in the non-image area. 



EXAMPLES 21 TO 24 



A mixture of 6,5 g each of resins (A) shown in Table 8 below, 20 g each of resins (B) of Group X shown 
75 in Table 8 below, 200 g of zinc oxide, 0,018 g of methine dye (C) shown beiow, 0,35 g of maJeic anhydride, 
and 300 g of toluene was dispersed in a ball mill for 3 hours. To the dispersion was added 13.5 g each of 
resins (B) of Group Y shown in Table 8 below, followed by further dispersion in a ball mill for 10 minutes. 
The resulting photoconductive composition was coated on paper, rendered conductive, with a wire bar to a 
dry thickness of 20 g/m* and heated at 100* C for 15. seconds and then at 120* C for 2 hours. Then, the 
20 resulting coated material was allowed to stand at 20 *C and 65% RH for 24 hours to obtain an 
electrophotographic photoreceptor. 

Methine Dye (C) : 
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offset master for printing, more than 10000 prints of clear image could be obtained. 



EXAMPLE 25 

S 

A mixture of 7 g of (A-27), 18 g of 9B-15), 200 g of zinc oxide 0.50 g of Rose Bengaie, 0.25 g of 
Tetrabromophenol Blue, 0.30 g of uranine, 0.30 g of tetrahydrophthalic anhydride, and 240 g of toluene was 
dispersed in a bail mill for 2 hours. To the dispersion was further added 15 g of resin (B-26) shown below, 
70 followed by dispersion for 10 minutes. The resulting photosensitive composition was coated on paper, 
rendered conductive, with a wire bar to a dry thickness of 20 g/m 2 , followed by drying at 110° C for 30 
seconds and then at 120* C for 2 hours. The coating was allowed to stand in a dark place at 20C and 65% 
RH for 24 hours to prepare an electrophotographic photoreceptor. 

75 Resin (B-26) : 



20 



25 



CH 3 



CH 3 



tCH 2 -C- 
I 



95 



-tCE 2 -C- 



COOCH 2 C6H 5 



COO ( CH 2 ) 2OCO ( CH 2 ) 2COOH 



(Mw: 3.0 x 104) 
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The resulting photoreceptor was ' evaluated in the same manner as in Example 1 with the following 
exceptions. In the evaluation of electrostatic characteristics, DRR (%) was calculated from the formula 
(V70/V10 x 100), wherein V 2 o and V70 are surface potentials determined after standing for 10 seconds and 
standing or 70 seconds after the end of corona discharge, respectively. Photosensitive [E^ 0 (lux.sec)] was 
determined using visible light (2.0 lux) for exposure. In the evaluation of image forming performance, the 
sample as a printing plate precursor was processed form a toner image using an automatic plate making 
machine "ELP 404V" (manufactured by Fuji Photo Rim Co., Ltd.) using "ELP-T" (produced by Fuji Photo 
Film Co., Ltd.) as a toner. 

The results obtained were as follows. 
Surface Smoothness: 120 cc/sec 
Rim Strength: 93% 



Electrostatic 
Characteristics: 








V 10(V) 


DRR 

(%) 


E 1/10 
(lux.sec) 


Condition l 


-675 


95 


7.8 


(20 'C. 65% RH) 








Condition II 


-670 


93 


8.3 


(30 "C. 80% RH)' 
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Image Forming Performance: 

A satisfactory reproduced image was formed either under Condition I or under Condition II. 
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electrophotographic characteristics and high printing durability. 



20 



EXAMPLES 26 AND 27 



A mixture of 6 g each of (A-34) and (A-20), 34 g each of resins (B) shown in Table 9 below 200 g of 
zinc OS b.02 g of uranine O.oi g of Rose Bangaie, 0.03 g of Bromophenol Blue, 0.40 g of phtha c 
ZyM and 300 g of toluene was dispersed in a ball mil. for 2 hours. Tlje resulting compos-tjon was 
Said on paper, rendered conductive, with a wire bar to a dry thickness 20 g/m* and dned * 110 C fori 
minute. The coating was then exposed to light emitted from a high-pressure 

over the entire surface thereof and then allowed to stand in a dark, place at 20 C and 65 /» RH for 24 hours 
to P * P ars Z ^photographic photoreceptor. The characteristics of the resulting photoreceptors are 
shown in Table 10 below. 



TABLE 9 

Example 



No. Resin (A) Resin (B) ■ 

(B-27): 

25 . CH, CH., 

I 3 I 0 

26' (A-34) KH 2 -C -%f CH 2 -C-^o J 

COOC,H- COO(CH 2 ) 6 N T 
so L J 4 \ C ^CH, 

(Mw: 5.4 X 10 ) |T J 



3S 



40 



45 



SO 



55 



27 



(B-28) : 
CH- 



CH. 



I 



(A-20) 



fCH 2 -C-^gtCH r C^ 



COOC 3 H 7 



COOCH 2 CH 2 OCOCH 2 CH.=CH-/3 



(Mw: 6.0 x 10 " ) 



TABLE 10 



Example 
No. 


Surface 
Smoothness 


. Film 
Strength 


v 10 


DRR 


E 1/10 


Printing 
Durability 




(cc/sec) 


' (%) 


(-V) 


(%) 


(lux.sec) 




26 
27 


130 
135 


95 

• 94 


650 
555 


88 
88 


9.8 
9.6 


9000 
8500 



As is shown by the results in Table 10, the photoreceptors according to the present invention had 
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excellent charging properties, dark decay retention and photosensitivity and provided a clear reproduced 
image free from background fog even when processed under severe conditions of high temperature and 
high humidity (30 * C, 80% RH). When they were used as an offset master plate precursor, the resulting 
master plate provided 8500 to 9000 prints of clear image. 



Claims 

1 . An electrophotographic photoreceptor comprising a support having thereon at least one photoconduc- 
w tive layer containing at least inorganic photoconductive particles and a binder resin, wherein said binder 
resin has a weight average molecuiar weight of from 1 x 10 3 to 5 x 10 4 and comprises (A) at least one resia 
comprising, as a polymerization component (a-i) not less than '30% by weight of at least one repeating unit 
represented by formula (I) or (II): 



75 



20 



25 



30 



CH 3 



•CH 2 — C' 



(I) 



COO-Wi 




CH 3 . 



• CH 2 — C ■ 



COO-W 2 




(ID 



35 



40 



wherein Xi and X 2) which may be the same or different, each represents a hydrogen atom, a hydrocarbon 
group having form 1 to 10 carbon atoms, a chlorine atom, a bromine atom, -COYi or -COOY2, wherein Y1 
and Y2 each represents a hydrocarbon group having from 1 to 10 carbon atoms, provided that both X1 and 
X2 do not simultaneously represent a hydrogen atom; and W1 and W2 each represents a bond or a linking 
group containing from 1 to 4 linking atoms which connects -COO- and the benzene ring, with at least one 
acidic group selected from 
(i) -P0 3 H 2> (ii) -S0 3 H, (Hi) -COOH, 



45 



(iv) -P-OH 



50 



55 



wherein R represents a hydrocarbon group having from 1 to 10 carbon atoms or -OR, wherein R 
represents a hydrocarbon group having from 1 to 10 carbon atoms, and (v) a cyclic acid anhydride- 
containing group, being bonded to only one of the terminals of the polymer main chain thereof. 

2. An electrophotographic photoreceptor as claimed in Claim 1, wherein said resin (A) further comprises 
(a-ii) from 1 to 20% by weight of at least one repeating unit containing a heat- and/or light-curing functional 
group. 

3. An electrophotographic photoreceptor as claimed in Claim 1 or 2, wherein said binder resin further 
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75 



r , ce<; /rx - t ,™ t nne resin having a weight average molecular weight of from 2 x 10* to 6 x 10 s . 
C °Tfn e ( .ect^h?to 9 riS P preceptor as earned in Clam 3. wherein said resin (B) comprises (b-,) at 
least 30% by weight of a repeating unit represented by formula (III): 

ai a2 

II (III) 

-tcH - cr~ 

I. . 

COO-Ro 

wherein a, and *. which may be the same or different, each represents a hydrogen atom, a halogen atom, 
a cvano qroup or a hydrocarbon group; and R 0 represents a hydrocarbon group. 

5. An electrophotographic photoreceptor as claimed in Claim 4. wherein said resin (B) further comprises 
0.05 to 5% by weight of a copolymerization component containing at least one acidic group selected from 
(i) -POaHa, (ii) -SO3H, (iii) -COOH, 



20 



(iv) -P-OH, 
R 



wherein R represents a hydrocarbon group having from 1 to 10 carbon atoms - cf -OR, ***** 
2S represents a hydrocarbon group having from 1 to 10 carbon atoms, and (v) a cyclic acid anhydr.de- 
. containing group, said resin (B) having a weight average molecular weight of from 2x10 »ixio». 

6 An electrophotographic photoreceptor as claimed in any one of Claims 3 to S, wherein said resin (B) 
comprises from 1 to 30% by weight of at least one repealing unit containing a heat- and/or hght-cunng 

30 ^"T M^ectrophotographic photoreceptor as claimed in any one of Claims 1 to 6, wherein said 
photoconductive layer further contains a heat- and/or light-curing crosslinking agent 

8. An electrophotographic photoreceptor as claimed in any one of Claims 1 to 7. wherein X, and Xz 
each represent a hydrogen atom, a chlorine atom, a bromine atom, an alkyl group having up ****** 
atoms, an aralkyl group having from 7 to 9 carbon atoms, an aryl group or -COY, or -COOY,. whenan Y, 

35 and Y 2 each represents the groups as described for X, and X 2 . except that X, and X 2 do not 
simultaneously represent a hydrogen atom; W, is a bond or a linking group containmg 1 to 4 linking atoms 
and W 2 has the same meaning as Wi. , 

9 An electrophotographic photoreceptor as claimed in any one of Clams 1 to a wherein the 
hydrocarbon group represented by R or R is an aliphatic group having from 1 to 10 carbon atoms, or an 

^'iTTn electrophotographic photoreceptor as claimed in any one of Claims 1 to 9. wherein the acid 
anhydride containing group is an aliphatic dicarboxylic acid anhydride ring or an aromatic d.carboxyl.c aad 

anhy iT d An n e?ectrophotographic photoreceptor as claimed in Claim 10, wherein said aliphatic dicarboxylic 
45 acid anhydride ring is a succinic anhydride ring, a glutaconic anhydride ring, a maleic anhydnde nng. a 
cyciopentane-1 ^-dicarboxylic acid anhydride ring, a cydohexane-1 .2-dicarboxyl,c aad anhydnde nng a 
cydonexene-1.2-dlcarboxyllc acid anhydride ring or a 2.3-bicyclo[2.2.2]octaned,carboxylic aad anhydnde 
ring, which rings may be unsubstituted or substituted with.at least one of a halogen atom and an alkyl group 
^d said aromatic dicarboxylic acid anhydride ring is a phthaiic anhydride ring, a naphthalene^.carboxyhc 
so acid anhydride ring, a pyridine<licarboxylic acid anhydride ring or a thiophene-dicarboxylic aad anhydnde 
ring, which may be unsubstituted or substituted with at least one of a halogen atom, an alkyi group, a 
hydroxyl group, a cyano group, a nitro group and an alkoxycarbonyl group. 



55 



57 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 361 514 

A3 



© 



© Application number: 89118066.3 
@ Date of filing: 29.09.89 



EUROPEAN PATENT APPLICATION 

® int. CI. 5 : G03G 5/05 



© Priority: 30.09.88 JP 244417/88 


@ Inventor: Kato, Enchi c/o Fuji Photo Film uo,, 


08.11.88 JP 280391/88 


Ltd; 


17,11.88 JP 288971/88 


4000, Kawashiri Yoshida-cho 


© Date of publication of application: 
04.04.90 Bulletin 90/14 


Haibara-gun Shizuoka(JP) 

inventor: ishii, Kazuo c/o Fuji Photo Rim Co., 

Ltd. 


0 Designated Contracting States: 
DEGB 


4000, Kawashiri Yoshida-cho 
Haibara-gun Shizuoka(JP) 


® Date of deferred publication of the search report 




22.1 1 .90 Bulletin 90/47 


0 Representative: Barz, Peter, Dr. et al 

Patentanwaite DipL-lng. G. Dannenberg Dr. 


0 Applicant FUJI PHOTO FILM CO., LTD. 
210 Nakanuma Minami Ashigara-shi 
Kanagawa(JP) 


P. Weinhold, Dr. D. Gudel Dipl.-lng. S. 
Schubert, Dr. P. Barz Siegfriedstrasse 8 
D-8000 Munchen 40(DE) 



© Electrophotographic photoreceptor. 

© An electrophotographic photoreceptor comprising a support having thereon at least one photoconductive 
layer containing at least inorganic photoconductive particles and a binder resin, wherein said binder resin has a 
weight average molecular weight of from 1 x 10» to 5 x 10* and comprises (A) at least one resin compns.ng, as 
a polymerization component, (a-i) not less than 30% by weight of at least one repeating unit represented by 
formula (I) or (II): 



CO 
< 

Lfi 



CO 
CO 



0. 

UJ 



BNSDOCID: <EP 0361 51 4A3_I_> 



Xerox Copy Centre 



3 



EP 0 361 514 A3 

I 




wherein K and X 2j which may be the same or different, each represents a hydrogen atom, a hydrocarbon 
group having from 1 to 10 carbon atoms, a chlorine atom, a bromine atom, -COY v or -COOY 2 , wherein Yi 
and Y 2 each represents a hydrocarbon group having from 1 to 10 carbon atoms, provided that both Xi and 
X 2 do not simultaneously represent a hydrogen atom; and W t and W 2 each represents a bond or a linking 
group, containing from 1 to 4 linking atoms which connects -COO- and the benzene ring, with at least one 
acidic group selected frpm 
0) -P0 3 H 2> (ii) -S0 3 H, (fii) -COOH, 

0 

(iv)-P-OH 

9 



wherein R represents a hydrocarbon group having from 1 to 10 carbon atoms or -OR , wherein R 
represents a hydrocarbon group having from 1 to 10 carbon atoms, and (v) a cyclic acid anhydride- 
containing group, being bonded to only one of the terminals of the polymer main chain thereof. The 
photoreceptor exhibits excellent electrostatic characteristics, image formation performance as well as 
printing suitability irrespective of variations in environmental conditions or the kind of sensitizing dyes used 
in combination with the photoreceptor. 
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